Increased 5-enolpyruvylshikimic acid 3-phosphate synthase activity in a glyphosate-tolerant variant strain of tomato cells.
A glyphosate-tolerant variant of cultured tomato cells (Lycopersicon esculentum × L. peruvianum hybrid) was isolated via a single-step selection. Growth of the variant in suspension culture was essentially unaffected by 10 mM glyphosate, 100 times the concentration needed to significantly reduce the growth rate of wild type cells. When treated with glyphosate, variant cells accumulated much less shikimic acid than did the wild type cells. In analyses of 5-enolpyruvyl-shikimic acid 3-phosphate (EPSP) synthase activity in two separate experiments, the variant cells had 8 and 13 times higher specific activity than the wild type cells. The enzyme activities from the two types of cells were equally inhibited by glyphosate. These results suggest that the glyphosate tolerance of the variant results from overaccumulation of a glyphosate-sensitive EPSP synthase. Attempts to regenerate fertile plants from the variant cells were unsuccessful, but abnormal shoots were regenerated and callus from leaves of these shoots retained the tolerance to glyphosate.